Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.007 Å; R factor = 0.052; wR factor = 0.172; data-to-parameter ratio = 16.9.
In the binuclear title compound, [Cu 2 (C 8 H 4 O 4 )Cl(C 10 H 8 N 2 ) 2 -(H 2 O) 3 ]NO 3 ÁH 2 O, the two crystallographically independent Cu II ions have similar coordination environments. One of the Cu II ions has a square-pyramidal arrangement, which is defined by a water molecule occupying the apical position, with the equatorial ligators consisting of two N atoms from a 2,2 0 -bipyridine molecule, one carboxylate O atom from a terephthalate ligand and one O atom from a water molecule. The other Cu II ion has a similar coordination environment, except that the apical position is occupied by a chloride ligand instead of a water molecule. An O-HÁ Á ÁO and O-HÁ Á ÁCl hydrogen-bonded three-dimensional network is formed between the components.
Related literature
For related structures, see: Lo et al. (2000) ; Xu et al. (2010) . For background on the use of terephthalic acid and bipyridine as ligands in metal-organic frameworks, see, respectively : Wang et al. (2010) ; Zhang et al. (2010) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ) . Symmetry codes: (i) x; y À 1; z þ 1; (ii) x þ 1; y À 1; z; (iii) Àx þ 1; Ày; Àz þ 1; (iv) Àx; Ày þ 2; Àz þ 1.
Data collection: RAPID-AUTO (Rigaku, 1998 ); cell refinement: RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 2004 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97. The assembly of mixed-ligand coordination polymers attracted intense attention not only because of their intriguingly complicated architecture, but also potential applications in adsorption, separation (Lo et al. 2000) , magnetism (Xu et al. 2010) , and so on. A feasible strategy is to resort to the synergetic coordination of the O-containing and the N-containing ligands. As a rigid and polydentate carboxylato ligand, terephthic acid is extensively used to assembly porous metalorganic-frameworks (Wang et al. 2010) , while bipyridine ligand is a admirable ancillary ligand and has a conjugate system . Herein, we synthesized a novel copper complex constructed by terephthalic acid in combination with 2,2′-bipyridine as ancillary ligand.
X-ray diffraction analysis reveals that the title complex crystallizes in the Triclinic group P-1. In a assymmetric unit, there are two crystallographically independent copper(II) ions, two terephthalic, two 2,2′-bipyridine moleculars, one nitrate anion, three coordination water and one lattice water molecular. The Cu1(II) ion is a five-coordinated squarepyramidal arrangement which is defined by one coordi nated water molecular occupying the apical position, while the equatorial plane are furnished by two nitrogen atoms from a 2,2′-bipyridine molecular, one carboxylate oxygen atom from terephthlic acid and one oxygen atom from a water molecular. The Cu2(II) ion has a similar coordination enviroment with the Cu1(II)ion except for the apical position occupied by one chlorine anion.Two Cu ions link up by one terephthalic ligand. Interestingly, the benzene ring of the terephthalic ligand has a strong π-π interations with the pyridine ring of 2,2′-bipyridine ligand in the adjacent molecular, which has a 3.355 Å distances between the paralleled faces.
All chemicals were purchased and used without further purification. A mixture of terephtatic acid (0.5 mmol), 2,2′-bipyridine (0.5 mmol) and CuCl 2 2H 2 O (1 mmol) was dissolved in 7 ml of distilled water and a drop of HNO 3 was add under stirring. Then the resulting mixture was transfered in a 25 ml of Teflon-lined stainless autoclave at 180 °C for 5 days and then cooled to room temperature. Light-blue block crystals of the title compound was obtained.
Refinement
Accurate unit-cell parameters were determined by a least-squares fit of 2θ values, and intensity data were measured on a rigaku r-axis rapid IP area detector with Mo Kα radiation (λ = 0.71073 Å) at room temperature. The intensities were corrected for Lorentz and polarization effects as well as for empirical absorption based on multi-scan technique; all structures were solved by direct methods and refined by full-matrix least-squares fitting on F 2 by SHELX97 (Sheldrick, 2008) . All non-hydrogen atoms were refined with anisotropic thermal parameters (Sheldrick, 2008 
Computing details
Data collection: RAPID-AUTO (Rigaku, 1998 ); cell refinement: RAPID-AUTO (Rigaku, 1998) ; data reduction:
CrystalStructure (Rigaku/MSC, 2004 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) .
Figure 1
Coordination enviroment of Cu in the complex with hydrogen atoms remove d for the clarity. Displacement ellipsoids are drawn at the 30% probability level. 
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